Abstract: Carpal tunnel syndrome and benign recurrent intrahepatic cholestasis are rare conditions in childhood. Benign intrahepatic cholestasis is characterized by repeated self-limited attacks of cholestasis that can start at any age and last from weeks to months. The patients are asymptomatic between these attacks. We report a 16 year-old male patient with benign recurrent intrahepatic cholestasis who developed carpal tunnel syndrome during a cholestatic attack. He was admitted with complaints of jaundice, pruritus and pain, tingling and muscle weakness in both hands for 15 days. Nerve conduction studies revealed findings compatible with carpal tunnel syndrome. He was started on ursodeoxycholic acid, fat soluble vitamins and cholestyramine and cholestasis regressed after four weeks of therapy. With the improvement of cholestasis, the symptoms of carpal tunnel syndrome also disappeared. In conclusion, benign recurrent intrahepatic cholestasis can be a rare cause of carpal tunnel syndrome in childhood. We also advocate treating the underlying disease as an appropriate conservative treatment before surgery.
Introduction
Carpal tunnel syndrome (CTS) or median entrapment neuropathy is a rare condition during childhood. Etiologic factors for CTS include lysosomal storage diseases, connective tissue disorders, hereditary median neuropathy, neoplasms and direct injury. The lysosomal storage diseases are the most common causes of CTS in childhood. Open carpal tunnel release surgery is the main treatment for CTS [1] .
Benign recurrent intrahepatic cholestasis (BRIC) is a rare cause of cholestasis in children. The disease is characterized by repeated self-limited attacks of cholestasis that can start at any age and last from weeks to months. The patients are asymptomatic between these attacks. Intense pruritus and jaundice are the hallmarks of the disease. Other common symptoms include malaise, irritability, nausea, vomiting, and anorexia. Less commonly, patients experience fever, arthralgias, headaches, and urticaria. Cirrhosis or liver failure due to BRIC is an unexpected condition. The defective gene (ATP8B1) causing BRIC has been mapped to the long arm of chromosome 18. The pathophysiology of the disease is poorly understood. Specific treatment is not available [2] .
Herein, we report a male patient with BRIC who developed CTS following a cholestasis attack.
Case Report
A 16 year-old boy has been followed with the diagnosis of BRIC since the age of 21 months. He was admitted to our out-patient department with complaints of jaundice, pruritus for four weeks, and pain, tingling and muscle weakness in both hands for two weeks. It was his fourth cholestatic attack.
On physical examination, his body weight was 50 kg (25-50 percentiles) and height was 170 cm (75-90 percentiles). The child had generalized jaundice, itching scars, pain and muscle weakness in both hands. The liver was 1 cm palpable below the right costal margin. The rest of his physical examination was normal.
Laboratory findings revealed normal complete blood count. Total bilirubin was 39 mg/dl with a conjugated component of 38 mg/dl. Alanine aminotransferase (ALT), aspartate aminotransferase (AST), gamma glutamyl transpeptidase (GGT) and alkaline phosphatase were 45 IU/L (normal <40), 54 IU/L (normal <35), 8.7 IU/L (normal 8-61) and 398 IU/L (normal 60-220), respectively. Serum total protein, albumin, ceruloplasmin and prothrombin time were within normal ranges. Lipid profile was normal. Viral serologies for hepatitis A, B, and C were negative. Autoimmune markers including liver-kidney antimicrosomal antibodies (LKMA), anti-smooth muscle antibodies (ASMA), anti-nuclear antibodies (ANA) and double-strain DNA (ds-DNA) were negative. Minimal hepatomegaly and normal biliary tract were observed by abdominal ultrasonography. After informed consent was obtained, a liver biopsy was performed and the histological findings revealed centrilobular cholestasis. Due to his complaints in the hands, median and ulnar nerve conduction studies (NCS) (Key point equipment, Medtronic, Copenhagen) and electromyelography (EMG) were performed and the results were compatible with bilateral CTS. During the initial orthodromic studies, right median nerve sensory nerve action potentials (SNAP) from digit II-wrist and palm-wrist segments could not be obtained, but motor nerve compound muscle action potential (CMAP) was found to be low and distal motor latency (DML) was prolonged. Also, left median nerve sensory nerve conduction velocity (NCV) was mildly decreased, whereas motor NCS was normal. Ulnar nerve motor and sensory NCS were normal on both sides. In needle EMG examination, some fibrillation potentials were detected in the right abductor pollicis brevis muscle. These findings indicated CTS in both hands that was severe on the right side and mild on the left.
The patient was given ursodeoxycholic acid (UDCA, 20 mg/kg/day), fat soluble vitamins, hydroxyzin and cholestyramine (13.5 g/day). After four weeks of treatment, jaundice and pruritus of the patient regressed. With the improvement of cholestasis, CTS symptoms also disappeared after four weeks of treatment. Two and a half months after the first NCS, a second examination was performed. An apparent electrophysiological improvement was also observed, especially in the right median nerve NCS. At this time, right median nerve SNAP was obtained with slow NCV as well as median CMAP amplitude in the normal range, but its distal motor latency was still prolonged. Left median nerve sensory NCV was still mildly slow whereas motor CNAP amplitude was increased. Median nerve NCS are summarized in Table 1 . The second NCS revealed normal left median motor NCS and normal ulnar nerve motor and sensory NCS on both sides. Due to recovery from CTS symptoms and NCS findings with the improvement of cholestasis, we considered BRIC as a cause of CTS in our patient.
Discussion
Benign recurrent intrahepatic cholestasis, a rare cause of cholestasis in children, is characterized by jaundice and pruritus. These signs may persist or recur throughout life but do not lead to chronic liver disease or cirrhosis [2, 3] . The treatment of BRIC is purely symptomatic. There are conflicting reports regarding the effect of therapeutic alternatives such as UDCA, cholestyramin and rifampicin [3] [4] [5] . CTS is also rare in childhood. Although concomitance of Alagille syndrome and CTS has been described, BRIC has not been reported to be associated with CTS [6] . In our patient, cholestasis decreased and disappeared with UDCA and cholestyramin treatment within four weeks. Similarly, as cholestasis improved, the symptoms of CTS started to resolve in two weeks and disappeared in the fourth week of therapy.
In their patient with Alagille syndrome and CTS, Voermans et al. [6] suggested that years of rubbing both hands and wrists resulted in an increase in callosity and subcutaneous fibrotic changes in the palms of both hands, and intermittent external compression at the distal forearm eventually caused severe bilateral median neuropathy. This pathophysiologic mechanism is probably similar to that of occupational CTS, in which repetitive strain on the distal forearm or wrists intermittently causes a compression neuropathy [6] .
Unlike the case of Voermans et al, the duration of cholestasis and pruritus was short in our case. However, in subacute CTS, the symptoms of nerve compression may appear for as short as one week [7] . Acute and chronic compression of a peripheral nerve can induce changes in the intraneuronal microcirculation and the nerve fiber structure, increase vascular permeability with subsequent edema formation, and impair anterograde and retrograde axonal transport, which all contribute to the clinical symptoms and deterioration of nerve function [8] . In our case, local trauma due to extreme itching and jaundice, and perhaps increased plasma bile acids, might have disturbed neuronal microcirculation and function. Although the exact mechanism of CTS in BRIC is not known, the subsiding of CTS symptoms with regression of cholestasis supports our hypothesis.
In conclusion, a patient with cholestasis or BRIC who has symptoms such as pain, tingling and muscle weakness in the hands may have CTS. Moreover, since treatment of cholestasis may also improve the CTS, we imply that in such cases, it could be an adequate conservative treatment before surgery.
